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Period for Reply 
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THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .1 36(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
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- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )0 Responsive to communication(s) filed on . 



2a)D This action is FINAL. 2b)E3 This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quay/e, 1935 CD. 1 1 , 453 O.G. 213. 
Disposition of Claims 

4) E3 Claim(s) 1-15 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) [3 Claim(s) 1-15 is/are rejected. 

7) \3 Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10)D The drawing(s) filed on is/are: a)D accepted or b)Q objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
1 1 )□ The proposed drawing correction filed on is: a)D approved b)D disapproved by the Examiner. 

If approved, corrected drawings are required in reply to this Office action. 
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Priority under 35 U.S.C. §§119 and 120 

13) ^ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
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application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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DETAILED ACTION 
Claim Rejections - 35 USC § 112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

2. Claims 1-15 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

3. In independent claim 1, it is unclear: 

a. Whether the micropores are completely filled by the substance; 

b. Whether the phrase "substantially in the form of ellipse" should be rewritten as 
"in the form of ellipses"; 

c. What the value of the wavelength of light is since the electromagnetic spectrum is 
infinite; 

d. Whether the phrase " directions of micro pores along the major axis are oriented 
to substantially one direction" should be rewritten as "the micropores are oriented in one 
direction so that the major axes of the micropores are in substantially the same direction"; 

e. How the direction of the micro pores along the major axis can be oriented to one 
direction if there is only one major axis which is created by the elongation of the pores 
caused by orienting the film containing the pores; 

f. How the component of polarized light is also polarizing. 
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4. In claim 4, it is unclear whether the gas permeability of the microporous film corresponds 
to the property of the film without the substance in the micropores. In addition, it is unclear what 
the gas is since the gases have different permeabilities. 

5. In claim 8, the phrase "the anisotropic substance is oriented to substantially one 
direction" should be rewritten as "the anisotropic substance in the micropores is oriented in one 
direction". 

6. In claim 9, ne and rio should be labelled extraordinary and ordinary refractive indices 
respectively. 

7. In claim 11: 

g. The term "may be" should be replaced by the term "are" for plural use or "is" for 
singular use, otherwise the options would be indefinite; 

8. In claim 12, it is unclear whether the term "piled" means located or laminated. 

9. In claim 14, the term "approximately" should be deleted so as to render said claim 
definite. 

Claim Rejections - 35 USC §102 

10. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

1 1 . Claims 1-5, 7-10 are rejected under 35 U.S.C. 102(b) as being anticipated by Yoshinaga 
etal. (EP 08431 97 A2). 
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Yoshinaga et al. teaches a liquid crystal device comprising a microporous polymer film 
and a substance (low molecular weight mesomorphic compound) in the micropores of the film, 
wherein the micropores are elliptical in form so that the ratio of the major axis to the minor axis 
of the ellipse is over 1, since the ratio of 1 would be that of a circle (spheroids). The minor axis 
size of the ellipse is 0.1 to 10 microns (diameter of a shorter axis of the spheroid) (column 4, 
lines 25-60 and column 5, lines 1-5) and would be smaller than the wavelengths of light greater 
than 0. 1 to 10 microns. Since the porous film is taught to have a stretch ratio of 1 .5 to 50 after 
uniaxial stretching (orientation in one direction) (column 5, lines 30-40), it is the examiner's 
position that the ratio of the major axis to the minor axis of the oriented ellipse is 1 .5 to 50. 

Yoshinaga et al. teaches that the refractive index of the substance (nematic liquid crystal 
with refractive index anisotropy since the ordinary and extraordinary refractive indices are not 
equal, n^n^U and rie, nx=1.5) differs from the refractive index of the microporous film (n=L4) 
(column 24, lines 1-20) so as to function as a scattering film. The anisotropic scattering film has 
scattering anisotropy to a polarized component of a polarized light. 

Yoshinaga et al. teaches that the polymer film is polypropylene with a 90 % porosity 
impregnated with liquid crystal (column 21, lines 10-35). It is the examiner's position that the 
microporous film has the claimed gas permeability of from 5 to 5,000 sec/100 cc.cm 2 since it has 
the 90 % porosity which is later filled by the liquid crystal. 

12. Claims 1-3, 6-8, 10, 12-15 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Larson (US 5,751,388). 
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Larson has a liquid crystal display which comprises a liquid crystal display panel having 
a polarizing plate on the front surface side and the back surface side (front 15 and rear 16 
polarizers), the anisotropic scattering sheet (PSSE 17), a light guide (light source 13 and light 
guide 102 or 1 12) and a diffuse reflection plate (diffusely reflecting cavity 1 1) in that order 
(column 4, lines 15-55 and column 9, lines 55-70). A retardation plate (retarderl08) is located 
between the anisotropic scattering sheet (PSSE 109) and the reflection plate (reflector mirror 
105) (column 10, lines 1-20). The transmission axis of the anisotropic scattering film and the 
transmission axis of a polarizing plate on the back surface side of the liquid crystal panel are 
approximately equal (PSSE transmits the majority of the light polarized along one optical axis 
(column 4, lines 15-55) so that since it has comparable axis of symmetry with a parallel-aligned 
absorbing polarizer (column 5, lines 40-50), the transmission axes are comparably parallel). 

Larson teaches that the anisotropic scattering sheet (PSSE) is a uniaxial aligned liquid 
crystal filled microporous polymer film (PDLC structure) where the liquid crystal droplets are 
elongated into ellipses, oriented along one direction (stretched along axis 23) and the refractive 
indices of the liquid crystal are selected such that the ordinary index of the liquid crystal matches 
the corresponding refractive index of the polymer, and the other index (extraordinary) is highly 
mismatched (column 6, lines 20-40). The liquid crystal substance is polymerized (UV curable 
LC, polymeric LC) (column 8, lines 40-65). 

Claim Rejections - 35 USC § 103 
13. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 



Application/Control Number: 09/907,903 Page 6 

Art Unit: 1772 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

14. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Larson in view of 
Hiraiet al. (US 5,103,327). 

Larson has been discussed above, and teaches the liquid crystal display with the 
anisotropic scattering sheet, but fails to teach that the refractive index of the polymer, n, and the 
extraordinary refractive index r^ and ordinary index rio of the liquid crystal should be such that 
0.01 < |n - riel > 0.6 and 0 < |n - nd < 0.05. 

Hirai et al. teaches a liquid crystal panel (display element) comprising an anisotropic 
scattering sheet (liquid crystal polymer composite material) combined with a backlight and a 
mirror or a diffusion plate (column 4, lines 35-55). Hirai et al. teaches that the value of the 
refractive index anisotropy liquid crystal should be large, |rie - rio| > 0.22 (An), in order to obtain 
high scattering property values. The ordinary refractive index of the liquid crystal should agree 
with the refractive index of the polymer matrix in order to obtain high transmittance when an 
electric field is applied, that is, |no-n| = |n - r^l O.03 (column 8, lines 5-40). Let n = no , then |ne 
- nd = |ne - n| = |n - n^ > 0.22. 

Because Hirai et al teaches that |n - n^ <0.03 for high scattering in the absence of an 
electric field and |n - i^l > 0.22 for high transmittance upon application of an electric field, it 
would have been obvious to one of ordinary skill in the art to have used the criteria of Hirai et al. 
to govern the refractive indices of n, rie and rio of the anisotropic scattering sheet of Larson in 
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order to obtain the desired high scattering in the absence of an electric field, and high 
transmittance in the presence of an electric field. 

15. Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Larson in view of 
Tsubata et al. (US 5,762,825). 

Larson has been discussed above, and teaches the liquid crystal display with the 
anisotropic scattering sheet, but fails to teach that the liquid crystal includes the claimed 
acetylene connected 1,4-phenylene unit formulas. 

Tsubata et al. teaches a liquid crystal mixture having a large anisotropy of refractive 
index and a polymer dispersed liquid crystal device comprising the same (column 1, lines 5-15). 

A liquid crystal mature containing (a) at least one com- 
pound of a compound of the formula (1); 

Xj-Xa y^y, (i) 



X*=X« Yj-Y« ^-R 

in which Ris a C|-C 12 alkyi group, etc.; X t . X^. X^, X*, Y,. 

Y 3 and Y 4 represent, independently each other* CHL OF 
or N; A is a hydrogen atom, a 4~R 2 -(cycioalkyl) group, etc 
in which Ris aCr-C^ alkyi group, etc. and pis 0 or 1; and 
Z is — OsC— or a single bond, and (b) at least one 
compound of the formula (4): 

-(CHO- 



wherein rings G D, E and F represent, independently each 
other, 1,4-phenylene, etc. which may be substituted by 1, 2 
or 3 fluorine atoms; R 2 is a hydrogen atom, a C^-C^ alkyi 
group, etc; R 3 is a hydrogen atom, a fluorine atom, a 
fluoromethyl group, etc.; Z A , and Zj represent indepen- 
dently each other, —COO—, — OCO— , — OCH 2 — . 
— CH 2 0 — , a C t -C, alkyienc group, a CV-C 9 aikenyicac 
group, etc; J and K represent independently each other, a 
methylene group or — O — ; a. b, c d and e represent 
independently each other, 0 or 1. 
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As seen above, Tsubata et al. teaches that the liquid crystal in the polymer dispersed 
liquid crystal has overlapping formula comprising the 1,4-phenylene units connected by the 
acetylene connector =, also known as the C2 alkenylene group. The double bond in the terminal 
group R is polymerizable : 




Tsubata et al. shows that the anisotropy of the refractive index of the liquid crystalline 
compounds is large compared to liquid crystalline compounds with non acetylene connected 1,4 
biphenylene units (column 2, lines 25-40 and column 35, lines 20-65). 

Because Tsubata et al. teaches that the anisotropy of the refractive index of the acetylene 
connected 1,4 biphenylene units is large compared to non acetylene connected 1,4 biphenylene 
units, it would have been obvious to one of ordinary skill in the art to have used the liquid 
crystals with the acetylene connected 1,4 biphenylene units and polymerizable end group of 
Tsubata et al. as the polymerizable liquid crystal compound with the desired highly mismatched 
refractive indices in the anisotropic scattering sheet of Larson in order to obtain the desired high 
scattering. 

Any inquiry concerning this communication should be directed to Sow-Fun Hon whose 
telephone number is (703)308-3265. The examiner can normally be reached Monday to Friday 
from 9:00 AM to 6:00 PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Harold Pyon, can be reached on (703)308-425 1 . The fax phone number for the 
organization where this application or proceeding is assigned is (703)872-9310. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703)308-0661. 





Sow-Fun Hon 




